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(57) Abstract: A spraying apparatus (10) for spraying 
liquid surface treatment material comprises a gas inlet 
(20), a liquid inlet (50) and an outlet no/./.lc (30). The 
apparatus (10) also comprises a needle valve (40) for reg- 
ulating the supply of surface treatment material to the 
no/alc (30). The needle valve (40) is at least partially 
located within a gas outlet, chamber (26) and is adapLed 
so as to cause minimal disruption to the gas How from the 
gas inlet (20) to the no/./.lc (30). To further aid gas Flow 
efficiency, the gas supply passage (21) is substantially 
straight, the outlet chamber (26) has a laterally outwardly 
tapering inlet and an inwardly tapering outlet (270, 31) 
and a smooth radius of curvature (29 ) from the gas supply 
passage (21 ) into the outlet chamber (26). There is also 
provided a control means for controlling the axial move- 
ment of the needle valve (40), the control means being 
provided with indicator means so as lo provide an accu- 
rate, rcpeatable control means. 



BK'SDOCID: <WO _ _ 030246O8A2 I > 



WO 03/024608 A2 I Hill IDIIlll li lill!! fill I II II! Ilifl lllf f Illfl Iflll IIII! 111! Illlllf Jill illl fill 



TR), OAPI paicnl ( BK Bl CV. CG. CI. CM, GA. ON, GQ, For two-later codes and other abbreviations, refer to the "Quid- 
GW. ML, MR, Nli, SN. TO, TG). ancc Notes on Codes and Abbreviations" appearing at the begin- 

ning of each regular issue of the PCT Gazette. 

Published: 

without international search report and to be republished 
upon receipt of that report 



03024E08A2 



WO 03/024608 



PCT/GB02/04192 



SPRAY GUN 

1 The present invention relates to an apparatus to 

2 improve efficiency in the spraying of materials. 

3 Particularly, but not exclusively, the invention is 

4 a spray gun for the application of paint and similar 

5 material surface treatments, particularly water- 

6 based paints . 
7 

8 Various known spray guns have been developed for the 

9 purpose of reducing pressure losses between the air 

10 inlet and air outlet of guns. Conventional spray 

11 guns, high volume -low pressure (HVLP) guns and low 

12 volume-low pressure (LVLP) guns all suffer from a 

13 reduction in air pressure through the gun. In some 

14 instances, this reduction can be over 80%. 
15 

16 HVLP guns require very large volumes of air to 

17 maintain an acceptable atomization of the spray 

15 material. For example, to pass large volumes of air 

19 through an HVLP gun requires very high pressures to 

20 maintain a lOpsi (0.69bar) pressure in the head of 

CONFIRMATION COPY 
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1 the gun, resulting in an average air consumption 

2 rate of approximately 20scfm (566 1/min) . With an 

3 input pressure of 75psi (S.lbar), the air expands on 

4 leaving the gun to regain its pre-compression 

5 volume. This will result in the atomized spray 

6 material being taken in all directions by the 

7 expanding air, in spite of the exit pressure being 

8 only lOpsi (0.69bar). Thus, the spray output of 

9 HVLP guns can prove difficult to control. 
10 

11 Despite having a smaller clearance between the fluid 

12 tip and air cap than in HVLP guns, LVLP guns also 

13 suffer from pressure loss within the gun body. As a 

14 result, LVLP guns still require a high inlet 

15 pressure of 50-60psi (3 . 45-4 . 14bar) to operate at an 

16 atomizing (outlet) pressure of 15-18psi (1.03- 

17 1.24bar). Air consumption rates of LVLP guns range 

18 from 14-18scfm (396-510 1/min) , thus illustrating 

19 that LVLP guns are almost as inefficient as HVLP 
2 0 guns . 

21 

22 The main cause of the aforementioned inefficiency of 

23 HVLP and LVLP guns is the arrangement of the air 

2 4 passages within the gun body. The design and layout 

2 5 of air passages in the known guns leads to poor 

2 6 internal air flow efficiency. 
27 

2 8 It is therefore the aim of the present invention to 

2 9 provide a spraying apparatus which has a 

3 0 significantly improved air flow efficiency over 
3 1 known spray guns . 
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1 According to a first aspect of the present 

2 invention, there is provided an apparatus for 

3 spraying liquid surface treatment material, the 

4 apparatus comprising: 

5 a liquid inlet for supply of the liquid surface 

6 treatment material; 

7 a' gas inlet for supply of pressurized gas to be 

8 mixed with the liquid surface treatment material; 

9 . an outlet nozzle through which the gas and 

10 liquid surface treatment is sprayed; 

11 a control needle valve arranged for axial 

12 movement on a first axis and adapted to regulate the 

13 supply of the liquid surface treatment material to 

14 the outlet nozzle; 

15 a gas valve ope'rable between an open position 

16 and a closed position; 

17 a gas chamber communicating with said outlet 

18 nozzle and arranged to co-axially surround the 

19 control needle valve; and 

2 0 a gas supply passageway having first and second 

21 portions with first and second diameters, 

22 respectively, the first portion connecting said gas 

23 inlet and said gas valve and the second portion 

24 connecting said gas valve and said gas chamber; 

25 wherein the first and second portions of the 

2 6 gas supply passageway are coaxial and the first and 
27 second diameters are substantially equal such that 

2 8 the gas supply passageway has substantially the same 
23 diameter over its entire length. 

30 

31 Preferably, the gas chamber has a first end portion 

3 2 adiacent the gas supply passageway, the first end 
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1 portion having a radius of curvature so as to 

2 provide gas to the nozzle in a direction 

3 substantially parallel to said first axis, and 

4 wherein said apparatus is adapted to provide a 

5 smooth flow path for the gas therethrough. The 

6 radius of curvature is such that the minimum radius 

7 of the internal surface of the first end portion of 

8 the gas chamber is 1.3 times the diameter of the gas 

9 supply passageway. 
10 

11 Preferably, the gas chamber has an inner surface 

12 which tapers laterally outwardly from the first end 

13 portion of the gas chamber, the taper running in the 

14 direction of said outlet nozzle. 
15 

16 Preferably, the gas chamber includes a second end 

17 portion adjacent said outlet nozzle, the inner 

18 surface of said second end portion inwardly . tapering 

19 towards said nozzle to provide a smooth flow path 
2 0 for gas flowing from the outlet chamber to the 

21 nozzle. 
22 

23 Preferably, said gas valve is located within said 

24 gas supply passageway. Preferably, said gas valve 

25 is an axially-sliding piston valve having an 

2 6 aperture therein whose diameter is substantially 

27 equal to the diameter of the gas supply passageway. 
28 

29 Preferably, said apparatus further comprises a 

3 0 trigger means adapted to operate both said control 
31 valve and said gas valve. 

32 
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1 Preferably, said control needle valve is partially 

2 located within said gas chamber and includes a fluid 

3 tube having a fluid tube diameter and a fluid tip 

4 having a fluid tip diameter substantially equal to 

5 or less than the fluid tube diameter. Preferably, 

6 said fluid tube has a tapered throat portion located 

7 in said gas chamber, the throat portion having a 

8 throat portion diameter which is less than the fluid 

9 tube diameter. 
10 

11 According to a second aspect of the present 

12 invention, there is provided an apparatus for 

13 spraying liquid surface treatment material, the 

14 apparatus comprising: 

15 a housing; 

16 a liquid inlet for supply of the liquid surface 

17 treatment material; 

18 a gas inlet for supply of pressurized gas to be 

19 mixed with the liquid surface treatment material; 
2 0 an outlet nozzle through which the gas and 

21 liquid surface treatment is sprayed; 

22 a control needle valve adapted to regulate the 

23 supply of the liquid surface treatment material to 

24 the outlet nozzle; 

2 5 a gas supply passageway connecting said gas 

26 inlet to said outlet nozzle; and 

27 a control means for controlling the control 

2 8 needle valve, the control means comprising a cap 
29 member received on said housing and engaged with 

3 0 said control needle valve, the cap member being 
31 adapted so as to be adjustable in the axial 
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1 direction relative to the housing to limit axial 

2 movement of the control needle valve. 
3 

4 Preferably, said cap member and housing are provided 

5 with calibrations which indicate the amount of axial 

6 adjustment of the needle valve. 
7 

8 Preferably, the apparatus further comprises a gas 

9 valve operable between an open position and a closed 
10 position. 

11 

12 In a preferred embodiment, the gas valve is located 

13 in the gas supply passageway and the apparatus 

14 further comprises a trigger means adapted to operate 

15 both said control needle valve and gas valve. 
16 

17 In an alternative preferred embodiment, said control 

18 needle valve and gas valve are remotely operated. 

19 Most preferably, the control needle valve is 

2 0 remotely operated by way of pressurised gas and the 

21 apparatus further comprises a piston chamber and a 

22 piston located in the piston chamber, the piston 

23 adapted to engage said needle control valve when 

24 actuated by said pressurised gas. The apparatus 
2 5 also comprises a bore connecting the gas supply 
2 6 passageway and the piston chamber, such that 

27 pressurised gas may pass through the bore to the 

2 8 piston chamber when the gas valve is in the open 

29 position. 
30 
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1 Embodiments of the present invention will now be 

2 described, by way of example only, with reference to 

3 the accompanying drawings, in which: 
4 

5 Figure 1 shows a side elevation view of a first 

6 embodiment of a spray apparatus; 

7 Figure 2 shows a longitudinal cross-section of 

8 the first embodiment of the spray apparatus shown in 

9 Figure 1; 

10 Figure 3 shows a longitudinal cross-section of 

11 a second embodiment of the spray apparatus; 

12 Figure 4 shows a longitudinal cross-section of 

13 a third embodiment of the spray apparatus; 

14 Figures 5(a) and 5(b) show plan and side 

15 elevation views, respectively, of a fourth 

16 embodiment of the spray apparatus; 

17 Figure 6 shows a cross -section through the 

18 fourth embodiment of the spray apparatus, taken 

19 along line VI -VI of Figure 5(a); 

20 Figure 7 shows a cross-section through the 

21 fourth embodiment of the spray apparatus, taken 

22 along line VI I -VII of Figure 5 (b) ; 

23 Figure 8(a) shows a side elevation of a fifth 

24 embodiment of the spray apparatus; and 

25 Figure 8(b) shows a longitudinal cross-section 

26 through the fifth embodiment shown in Figure 8(a). 
27 

28 Referring initially to Figure 1, there is shown a 

29 first embodiment of a spraying apparatus, or spray 

30 gun, generally designated 10. The spray gun 10 

31 includes a housing 11 having a fluid control sleeve 

32 12 sliding ly attached thereto, an air cap 13 which 
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1 is held on the housing 11 by an air cap ring 13a 

2 threadedly received on the housing 11, and a 

3 regulating valve 14 for controlling the spray 

4 pattern of the gun. Also included on the housing 11 

5 is a needle valve cap, or fluid control nut, 15 

6 which is attached to an internal needle valve 

7 arrangement and is threadedly received on the 

8 control sleeve 12 to limit longitudinal adjustment 

9 of the needle valve. The needle valve cap 15 is 

10 provided with horizontal markings 16 spaced 

11 equidistantly about the circumference thereof which, 

12 in combination with vertical markings on the housing 

13 11, allow the operator to limit the movement of the 

14 needle valve and thus the amount of spray material 

15 passing through the nozzle. The housing has a 

16 horizontal indicator line 17a from which extend a 

17 plurality of vertical indicator lines 17b at lmm 

18 intervals. By adjustment of the cap 15, the leading 

19 edge of the cap 15 can be adjusted to line up with 

20 any of the vertical indicator lines 17b on the 

21 housing. In this embodiment, there are ten 

22 horizontal markings 16 on the cap 15 at equidistant 

23 intervals. Adjustment of the cap 15 can be made 

24 such that one of the horizontal markings 16 of the 

25 cap 15 can line up with the horizontal indicator 

2 6 line 17a of the housing. Thus, if one horizontal 

27 marking 16 of the cap is aligned with the horizontal 

28 line 17a of the housing, a 36 degree rotation of the 

29 cap will line up the subsequent horizontal marking 

3 0 of the cap 15. This procedure will be explained in 
31 more detail below. 
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1 The embodiment shown in Figure 1 is a manual spray 

2 gun having a handle or grip portion 19. The gun 10 

3 has a trigger IS that operates a gas control valve 

4 (not shown in Figure 1) and also acts upon the fluid 

5 control sleeve 12, such that fluid and gas are 

6 introduced to the gun simultaneously. 
7 

8 The operation of the first embodiment of the spray 

9 gun 10 will now be described with reference to 

10 Figure 2. Gas is provided to the gun 10 by way of a 

11 gas inlet 2 0 and is then passed through a straight 

12 communicating passageway 21 to the gas control valve 

13 23 and on to a gas chamber 26. The communicating 

14 passageway 21 has a first portion which connects the 

15 gas inlet 20 and the gas control valve 23, and a 

16 second portion which connects the gas control valve 

17 23 to the gas chamber 26. Both portions of the 

18 passageway 21 are arranged co-axially such that the 

19 entire passageway is substantially straight. In 
2 0 addition, the diameters of the first and second 

21 portions are substantially the same such that there 

22 is no narrowing or widening of the passageway until 

23 it meets the gas chamber 26. 
24 

25 The gas control valve 23 is positioned perpendicular 

2 6 to- the gas flow and comprises an axially-sliding 

27 piston 24 which is acted upon by the trigger 18. 

28 The piston 24 is provided with a bore 25 drilled 

29 through the piston 24 perpendicular to the 

3 0 longitudinal axis of the piston 24. The bore 25 is 

31 the same size as the bore of the communicating 

32 passageway 21, so that when the trigger 18 is 
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1 depressed, the bore 25 aligns with the passageway 21 

2 to provide a smooth passage for the gas through the 

3 gas control valve 23 without creating turbulence. 
4 

5 Once through the gas control valve 23 and the second 

6 portion of the passageway 21, the gas reaches the 

7 gas chamber 26. The gas chamber 2 6 has a first end 

8 portion 29 adjacent the gas passageway 21 which has 

9 a radius of curvature sufficient to direct the gas 

10 flow into a substantially horizontal direction when 

11 viewed in the accompanying figures. Preferably, the 

12 inside curve 3 6 of the first end portion 29 has a 

13 radius of curvature which is at least 1.3 times the 

14 diameter of the passageway 21. 
15 

16 As will be described below, the chamber 2 6 is also 

17 laterally tapered to aid gas flow therethrough. At 

18 a second end portion of the chamber 2 6 which is 

19 remote from the first end portion 29 is an outlet 

2 0 nozzle 3 0 through which the combined gas and spray 

21 material will exit the gun. The second end portion 

22 of the chamber 2 6 has an inner surface 31 which has 

23 a radius of curvature which allows the inner surface 

24 31 to taper inwardly to the point where it reaches 

25 the output nozzle 30. 
26 

27 Partially located within the output chamber 2 6 is a 

28 control needle valve, generally designated 40. The 

29 control needle valve 40 comprises a fluid needle 43, 

30 fluid tube 44 and fluid tip 45. The cap 15 is 

31 provided with a needle housing 41 in which the fluid 

32 needle 43 is housed. The fluid needle 43 is biased 
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1 by a needle spring 46 in a closed position. The 

2 needle housing 41 enters into a return spring piston 

3 42 fitted to the control sleeve 12 by a retaining 

4 means such as a circlip, for example. A return 

5 spring 47. is also provided to bias the fluid sleeve 

6 12 and trigger 18 in the closed position. 
7 

8 The fluid needle 43 extends forward through the 

9 fluid tube 44 to rest in a seat of the fluid tip 45. 

10 The needle spring 46 biases the fluid needle 43 such 

11 that it sits in the seat at the fluid tip 45, 

12 thereby blocking the exit of fluid from the fluid 

13 tube 44 to the output nozzle 30. The diameter of 

14 the fluid tip 45 is sized so as to be no greater 

15 than the diameter of the fluid tube 44, to prevent 

16 disruption to the gas flow through the output 

17 chamber 2 6 to the nozzle 30. Furthermore, the 

18 embodiment of Figure 2 shows the use of a fluid tube 

19 44 which has a narrower throat portion 44a within 

2 0 the output chamber 26. The throat portion 44a has a 

21 diameter less than that of the remainder of the 

22 fluid tube 44 and can be provided so as to provide a 
2 3 smoother passage for the gas as passes through the 
24 gas chamber 26. 

25 

2 6 In operation, the trigger 18 may always move the 

27 control sleeve 12 its full stroke. However, the cap 

2 8 15 can be rotationally adjusted on the sleeve 12 to 

29 restrict or increase the intrusion of the needle 

30 housing 41 into the return spring piston 42. In 

31 this way, the movement of the fluid needle 43 can be 

32 adjusted relative to the full stroke of the sleeve 
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1 12. Where the cap 15 has been adjusted to restrict 

2 movement of the fluid needle 43 entirely, a gap 

3 exists between the end of the needle housing 41 and 

4 the end of the fluid needle 43 which is equal to the 

5 full stroke of the control sleeve 12. Thus, the 

6 trigger 18 can be operated and move the sleeve .12 to 

7 its full stroke without moving the fluid needle 43 

8 away from its seat in the fluid tip 45. 
9 

10 As previously described with reference to Figure 1, 

11 the gun housing has a plurality of vertical 

12 indicator lines 17b along a portion of its length at 

13 1mm intervals. The cap 15 can be adjusted such that 

14 the leading edge of the cap member 15 is aligned 

15 with one of the vertical indicator lines 17b. Once 

16 aligned, the horizontal markings 16 of the cap 15 

17 can be aligned with the horizontal indicator line 

18 17a of the housing. Each horizontal marking 16 on 

19 the cap 15 represents a reduction or increase in 

20 potential fluid needle movement of 0.1mm. In this 

21 way, the spray gun is provided with an accurate, 

22 repeatable adjustment of the fluid needle 43 in a 

23 similar manner to that of a micrometer. 
24 

25 If cleaning of the fluid needle 43 is required, the 

2 6 cap 15 can simply be unscrewed from the gun housing 
27 and detached along with the fluid needle 43 . 

28 

29 The embodiment shown in Figures 1 and 2 is of a 

3 0 manual spray gun in which the spray material is fed 

31 in under pressure via a fluid inlet 50. A fluid 

32 passage 51 then conveys the spray material through 
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1 the handle portion 19 of the gun to the fluid tube 

2 44. 
3 

4 The embodiment shown in Figure 3 is also a manual 

5 spray gun 100 and it operates in the same manner as 

6 the embodiment of Figures 1 and 2. Thus, the same 

7 reference signs are used for the shared components 

8 and will not be described further here. However, 

9 where this second embodiment 100 differs from the 

10 first embodiment is that the fluid is fed into the 

11 gun from a reservoir under gravity. Thus, fluid 

12 inlet 60 is located on the top of the gun 100 in 

13 this embodiment, and the fluid reservoir (not shown) 

14 may be simply screwed into the inlet 60. The fluid 

15 is then passed directly into the fluid tube 44 of 

16 the gun for delivery to the fluid tip 45 and nozzle 

17 30. 
18 

19 Figure 5 shows a longitudinal cross -section through 

20 a third embodiment 150 of the spray apparatus, which 

21 is a further modification of the first embodiment of 

22 the apparatus shown in Figures 1 and 2. As with the 

23 second embodiment 100, the third embodiment of the 

24 gun 150 has many of the features of the first 

25 embodiment 10. Those shared features have the same 

2 6 reference numerals in Figure 5 and will not be 

27 described further. However, where the third 

28 embodiment 150 differs from both the first and 

29 second embodiments 10,100 is that the gun uses 

3 0 oneumatic rather than mechanical operation of the 

31 needle valve. As a result, the third embodiment 150 

32 does not have a sliding fluid control sleeve on . the 
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1 housing. Instead, the inlet to the chamber 2 6 is 

2 provided with a bore 32 which directs a portion of 

3 the pressurised gas in the passageway 21 to act 

4 directly upon the piston 42. The needle 43 is 

5 adapted with a flange 3 3 which is located between 

6 the needle spring 46 and the piston 42. Thus, as 

7 the pressurised gas in the bore 32 acts upon the 

8 piston 42, the piston 42 in turn acts upon the 

9 needle flange 33, moving the needle 43 away from the 

10 seat of the fluid tip 45. As gas is now acting upon 

11 the piston 42 directly, O-ring seals are added to 

12 the piston 42 itself and at the base of the end. cap 

13 15 so that there is no loss of pressurised gas 

14 during operation. 
15 

16 The purpose of the third embodiment 15 0 of the gun 

17 is to provide a manual spray gun where the fluid 

18 needle is operated without the need for a mechanical 

19 action. Once the trigger 18 is pulled and the 

2 0 piston bore 25 aligns with the passageway 21 to 

21 allow gas into the chamber 26, gas will enter the 

22 bore 32 and act upon the piston 42. However, the 

23 end cap 15 operates as previously described to limit 
2 4 the movement of the needle 43 and hence control the 
25 amount of fluid released at the nozzle 30. Once the 
2 6 trigger 18 is released, a trigger return spring 34 

2 7 returns the trigger 18 and thus closes the 

2 8 passageway 21. With the gas to the piston 42 cut 
29 off, the piston 42 and needle 43 return to the 

3 0 closed position under the action of the return 
31 spring 46. 
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1 Figures 5(a) and 5(b) show plan and side elevation 

2 views, respectively, of a fourth embodiment of the 

3 present invention. The fourth embodiment differs 

4 from the previously described embodiments in that it 

5 is an automatic spray gun rather than a manual gun. 

6 The automatic gun, generally designated 200, shares 

7 " a number of components with the previous 

8 embodiments. The gun comprises a housing 211 upon 

9 which an air cap 213 is held by an air cap ring 213a 

10 which is threadedly received on the housing 211. In 

11 addition, a regulating valve 214 is provided for 

12 controlling the spray pattern of the gun 2 00, and a 

13 needle valve cap 215 is also provided in order to 

14 limit the longitudinal adjustment of the fluid 

15 needle of a needle valve, as described in respect of 

16 the first and second embodiments. 
17 

18 Turning now to Figures 6 and 7, the operation of the 

19 automatic gun 200 will be described in more detail. 
2 0 Generally, the atomising gas passes through the gun 

21 in the same manner as with the previous embodiments, 

22 except that the gas in this instance is supplied by 

23 a remote operated valve (not shown) , rather than a 

24 trigger-operated valve. The gas enters the gun 200 

25 at atomising gas inlet 220 and enters output chamber 

26 226. 
27 

28 The chamber 22 6 has a radius of curvature 229 at its 

29 inlet end so that the incoming atomising gas is 

30 directed in a horizontal direction through the 

31 output chamber 226 towards the output nozzle 230. 

32 Furthermore, the portion of the chamber 226 adjacent 
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1 the nozzle 230 has an inner surface 231 which has a 

2 radius of curvature which allows the inner surface 

3 231 to taper inwardly to the point where it reaches 

4 the output nozzle 230. 
5 

6 Partially located within the output chamber 22 6 is a 

7 control needle valve, generally designated 240. The 

8 control needle valve 240 comprises a fluid tube 244 

9 and a fluid tip 245, where a fluid needle 243 

10 extends forward through the fluid tube 244 to rest 

11 in a seat of the fluid tip 245. A needle spring 246 

12 biases the fluid needle 243 such that it sits in the 

13 seat at the fluid tip 245, thereby blocking the exit 

14 of fluid from the fluid tube 244 to the output . 

15 nozzle 230. The diameter of the fluid tip 245 is 

16 sized so as to be no greater than the diameter of 

17 the fluid tube 244, to prevent disruption to the gas 

18 flow through the output chamber 226 to the nozzle 

19 23 0. This embodiment again shows the use of a fluid 

20 tube 244 which has a narrower throat portion 244a 

21 within the output chamber 226. The throat portion 

22 244a can be provided so as to provide a smoother 

23 passage for the gas as it leaves the gas inlet 220 

24 and enters the chamber 226. 
25 

2 6 As this embodiment of the invention is an automatic 

27 gun, the trigger, control sleeve, needle housing and 

2 8 return spring piston necessary in the manual gun are 
29 replaced by an operating piston 250 which is housed 

3 0 within a piston housing 252 threadedly attached to 
31 the main housing 211 of the gun. The cap 215 

3 2 operates in the same manner as described above for 
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1 the previous embodiments so as to restrict the 

2 movement of the fluid needle 243 to regulate fluid 

3 flow. The markings and indicator lines described in 

4 respect of the first and second embodiments may also 

5 be used in respect of the automatic gun so that the 

6 micrometer-style adjustment of the spray may be 

7 achieved. The only difference is that the indicator 

8 lines are provided on a lock nut 251 which prevents 

9 accidental adjustment of the cap 215. As with the 

10 previous embodiments, the fluid needle 2 43 may be 

11 withdrawn from the gun completely for cleaning, as 

12 the cap 215 has an internal flange (not shown) which 

13 picks up the end of the needle 243 adjacent the cap 

14 215. 
15 

16 The piston 250 is operated by pressurised gas 

17 entering the piston housing 252 from a piston gas 

18 inlet 253. As with the atomising gas, the piston 

19 gas in controlled by a valve means remote from the 

20 gun itself. As the piston gas enters the piston 

21 housing 252, the gas pushes the piston 250 back and 

22 into contact with a flange 254 on the needle 243. 

23 Therefore, as the piston 250 moves back, the needle 

24 243 also moves back, thus opening the fluid tip 245 

25 to spray material located in the fluid tube 244 

26 which has entered the fluid tube 244 via a fluid 

27 inlet 260. An abutment (not shown) on the inside of 

28 the cap 215 then comes into contact with the needle 

29 243 , thus restricting movement of the needle 243. 

3 0 Therefore, if the cap 215 is screwed clockwise onto 

31 the housing it will lessen the amount of movement 

32 possible by the needle, and if it is screwed anti- 



BNSDOCIl <V.'C 



0302460BA: . > 



WO (13/024608 



PCT/GB02/04192 



18 

1 clockwise it will increase the amount of needle 

2 movement. Hence, fluid flow in the gun is 

3 controlled by the adjustment of the cap 215. 
4 

5 Figure 7 shows a cross-section of the embodiment of 

6 Figures 5 and 6, but along section line VI I -VI I . 

7 The main purpose of this cross-section is to 

8 illustrate the lateral taper of the output chamber 

9 22 6, which can be included in any of the previously 

10 described embodiments. As can be seen in Figure 7, 

11 the inner surface 27 0 of the chamber 226 tapers 

12 laterally outwardly .from inlet to outlet. This 

13 taper again aids the smooth flow of gas through the 

14 gun. 
15 

16 Figures 8(a) and (b) show a fifth embodiment of the 

17 spray apparatus, which is an adaptation of the 

18 fourth embodiment of the apparatus. The fifth 

19 embodiment shares the majority of the features of 

20 the fourth embodiment and these will not be 

21 described further here, but are shown with the same 

22 reference numerals in Figures 8(a) and (b) . Where 

23 the fifth and fourth embodiments differ is that the 

24 end cap 215 in the fifth embodiment has been adapted 
2 5 so as to provide fine adjustment of the movement of 

26 the needle valve 243. The only differences visible 

27 from outside the apparatus, as shown in Figure 8(a), 
2 8 are that the end cap 215 now fits over the end of 

29 the piston housing 2 52 and is provided with 

30 calibrations 216. The calibrations 216 are viewed 

31 against a reference line 217 on the piston housing 

32 252. 
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1 

2 Figure 8(b) shows the adaptations to the end cap 215 

3 in more detail. It can be seen that the end cap 215 

4 has internal threads 270 which co-operate with 

5 external threads 272 on the outside of the piston 

6 housing 252. With the calibrations 216 on the end 

7 cap 215, the operator can easily adjust the 

8 permitted movement of the needle 243 to obtain a 

9 previous setting. Thus, there is no longer a need 

10 for the lock nut of the previous embodiment. 

11 Otherwise, the fifth embodiment operates in the same 

12 way as the fourth embodiment . 
13 

14 An advantage of the present invention over existing 

15 spray apparatus is that pressure loss across the gun 

16 from gas inlet to the nozzle is reduced thanks -to 

17 the efficient flow of gas through the gun. In the 

18 manual embodiment, the gas passageway is 

19 substantially straight and the control valve bore is 
2 0 the same size as that of the passageway so that the 

21 flow of gas is uninhibited when the control valve is 

22 open. In both the manual and automatic embodiments 

23 the inlet to the output chamber has an increased 

24 diameter to allow a gradual curve of the gas flow 
2 5 into a substantially horizontal direction through 

2 6 the chamber. Furthermore, with the lateral taper of 

27 the chamber wall and the inward taper adjacent the 

2 8 output nozzle, gas flow through the chamber is 

2 9 smooth. The gas flow is further aided as the 

3 0 diameter of the fluid tip of the needle valve does 
31 not protrude outwith the diameter of the fluid tube 
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1 and the fluid tube has a tapered throat section in 

2 the output chamber. 
3 

4 A further advantage of the present invention is that 

5 by providing the cap markings and indicator lines on 

6 the gun housing, the operator of the gun may adjust 

7 the spray of the gun to an exact setting previously 

8 used. This repeatability means that there no longer 

9 a need for the operator to waste valuable time 

10 experimenting to retrieve a previously used spray 

11 ratio. 
12 

13 A possible modification to the present invention 

14 would be to incorporate a radioactive ionising 

15 source such as a radioactive ionising cartridge, for 

16 example, into the atomising gas inlet. Introducing 

17 such a source would ionise the atomising gas and 

18 would overcome problems associated with static 

19 charge build up on atomised spray droplets. 
20 

21 This and other modifications and improvements can be 

22 incorporated without departing from the scope of the 

23 invention. 
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CLAIMS : 

1 1. An apparatus for spraying liquid surface 

2 treatment material, the apparatus comprising: 

3 a liquid inlet for supply of the liquid surface 

4 treatment material; 

5 a gas inlet for supply of pressurized gas to be 

6 mixed with the liquid- surf ace treatment material; 

7 an outlet nozzle through which the gas and 

8 liquid surface treatment is sprayed; 

9 a control needle valve arranged for axial 

10 movement on a first axis and adapted to regulate the 

11 supply of the liquid surface treatment material to 

12 the outlet nozzle; 

13 a gas valve operable between an open position 

14 and a closed position; 

15 a gas chamber communicating with said outlet 

16 nozzle and arranged to co-axially surround the 

17 control needle valve; and 

18 a gas supply passageway having first and second 

19 portions with first and second diameters, 

2 0 respectively, the first portion connecting said gas 

21 inlet and said gas valve and the second portion 

22 connecting said gas valve and said gas chamber; 

23 wherein the first and second portions of the 

24 gas supply passageway are coaxial and the first and 
2 5 second diameters are substantially equal such that 

2 6 the gas supply passageway has substantially the same 
27 diameter over its entire length. 

28 

29 2. The apparatus of Claim 1, wherein said gas 

3 0 chamber has a first end portion adjacent the gas 
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1 supply passageway, the first end portion having a 

2 radius of curvature so as to provide gas to the 

3 nozzle in a direction substantially parallel to said 

4 first axis, and wherein said apparatus is adapted to 

5 provide a smooth flow path for the gas therethrough. 
6 

7 3. The apparatus of Claim 2, wherein said radius 

8 of curvature is such that the minimum radius of the 

9 internal surface of the first end portion of the gas 

10 chamber is 1.3 times the diameter of the gas supply 

11 passageway. 
12 

13 4. The apparatus of either Claim 2 or Claim 3, 

14 wherein the gas chamber has an inner surface which 

15 tapers laterally outwardly from the first end 

16 portion of the gas chamber, the taper running in the 

17 direction of said outlet nozzle. 
18 

19 5. The apparatus of any of Claims 2 to 4, wherein 

2 0 said gas chamber includes a second end portion 

21 adjacent said outlet nozzle, the inner surface of 

22 said second end portion inwardly tapering towards 

23 said nozzle to provide a smooth flow path for gas 
2 4 flowing from the outlet chamber to the nozzle. 

25 

26 6. The apparatus of any preceding claim, wherein 

27 said gas valve is located within said gas supply 

2 8 passageway. 
29 

3 0 7. The apparatus of any preceding claim, wherein 

31 said gas valve is an axially-sliding piston valve 

32 having an aperture therein whose diameter is 
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1 substantially equal to the diameter of the gas 

2 supply passageway. 

3 < . . 

4 8 . The apparatus of any preceding claim, wherein 
' 5 said apparatus further comprises a trigger means 

6 adapted to operate both said control valve, and said 

7 gas valve . 
8 

9 9, The apparatus of any preceding claim, wherein 

10 said control needle valve is partially located 

11 within said gas chamber and includes a fluid tube 

12 having a fluid tube diameter and a fluid tip having 

13 a fluid tip diameter substantially equal to or less 

14 than the fluid tube diameter. 
15 

16 10. The apparatus of Claim 9, wherein said fluid 

17 tube has a tapered throat portion located in said 

18 gas chamber, the throat portion having a throat 

19 portion diameter which is less than the fluid tube 
2 0 diameter. 

21 

22 11 . An apparatus for spraying liquid surface 

23 treatment material, the apparatus comprising: 

24 a housing; 

25 a liquid inlet for supply of the liquid surface 

26 treatment material; 

27 a gas inlet for supply of pressurized gas to be 

28 mixed with the liquid surface treatment material; 

29 an outlet nozzle through which the gas and 

30 liquid surface treatment is sprayed; 
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1 a control needle valve adapted to regulate the 

2 supply of the liquid surface treatment material to 

3 the outlet nozzle; 

4 a gas supply passageway connecting said gas 

5 inlet to said outlet nozzle; and 

6 a control means for controlling the control 

7 needle valve, the control means comprising a cap 

8 member received on said housing and engaged with 

9 said control needle valve, the cap member being 

10 adapted so as to be adjustable in the axial 

11 direction relative to the housing to limit axial 

12 movement of the control needle valve. 
13 

14 12. The apparatus of Claim 11, wherein said cap 

15 member and housing are provided with calibrations 

16 which indicate the amount of axial adjustment of the 

17 needle valve. 
18 

19 13. The apparatus of either Claim 11 or Claim 12, 

2 0 further comprising a gas valve operable between an 

21 open position and a closed position. 
22 

23 14. The apparatus of Claim 13, wherein the gas 

24 valve is located in the gas supply passageway. 
25 

26 15. The apparatus of either Claim 13 or Claim 14, 

27 further comprising a trigger means adapted to 

28 operate both said control needle valve and gas 

29 valve. 
30 
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1 16. The apparatus of either Claim 13 or Claim 14, 

2 wherein said control needle valve and gas valve are 

3 remotely operated. 
4 

5 17. The apparatus of Claim 16, wherein the control 

6 needle valve is remotely operated by way of 

7 pressurised gas. 
8 

9 18. The apparatus of Claim 17, further comprising a 

10 piston chamber and a piston located in the piston 

11 .chamber, the piston adapted to engage said needle 

12 control valve when actuated by said pressurised gas. 
13 

14 19. The apparatus, of Claim 18, further comprising a 

15 bore connecting the gas supply passageway and the 
16- piston chamber, such that pressurised gas may pass 

17 through the bore to the piston chamber when the' gas 

18 valve is in the open position. 
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1. Claims: 1-10 

An apparatus for spraying liquid surface treatment material, 
the apparatus comprising: 

a liquid inlet for supply of the liquid surface treatment 
material ; 

a gas inlet for supply of pressurized gas to be mixed with 
the liquid surface treatment material; 

an outlet nozzle through which the gas and liquid surface 
treatment is sprayed; 

a control needle valve arranged for axial movement on a 
first axis and adapted so regulate the supply of the liquid 
surface treatment material to the outlet nozzle; 

a gas valve operable between an open position and a closed 
position; 

a gas chamber communicating with said outlet nozzle and 
arranged to co-axially surround the control needle valve; 
and a gas supply passageway having first and second portions 
with first and second diameters, respectively, the first 
portion connecting said gas inlet and said gas valve and the 
second portion connecting said gas valve and said gas 
chamber; 

wherein the first and second portions of the gas supply 
passageway are coaxial and the first and second diameters 
are substantially equal such that the gas supply passageway 
has substantially the same diameter over its entire length. 



2. Claims: 11-19 

An apparatus for spraying liquid surface treatment material, 
the apparatus comprising: 
a housing; 

a liquid inlet for supply of the liquid surface treatment 
material ; 

a gas inlet for supply of pressurized gas to be mixed with 
the liquid surface treatment material; 

an outlet nozzle through which the gas and liquid surface 
treatment is sprayed; 

a control needle valve adapted to regulate the supply of 
the liquid surface treatment material to the outlet nozzle; 

a gas supply passageway connecting said gas inlet to said 
outlet nozzle; and 

a control means for controlling the control needle valve, 
the control means comprising a cap member received on said 
housing and engaged with said control neede valve, the cap 
member being adapted so as to be adjustable in the axial 
direction relative to the housing to limit axial movement of 
the control needle valve. 
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